Abstract: Progress of efficient thermal energy storage (TES) has become a key technology for the 6 development of energy conversion system. Among TES technologies, sorption thermal energy storage 7 (STES) has drawn burgeoning attentions due to its advantages of high energy density, little heat loss 
and upgrade. 4.8 kg and 3.9 kg MnCl2 and CaCl2 composite sorbents are separately filled in the sorption 
74
mainly concentrated on the novel composite sorbent, thermodynamic cycle innovation and the sorption 75 reactor optimization [25] .
76
Nonetheless, energy upgrade is much different from the direct heat supply and combined heat 77 and cooling, which provides more possibilities of releasing heat for both heat suppler and end user.
78
Also noting that few experimental research work of RTES system has been launched, and especially
79
for ammonia system which is rarely investigated for TES in real application. In this paper, an 
(1) PCM energy storage tanks; (2) HTS reactor; (3) Oil-water heat exchanger for cooling HTS reactor; (4) LTS reactor; (5) connecting HTS with LTS reactor; (10) Outlet ammonia valve for power generation. 
148
To comprehensively investigate the performance of RTES system for energy storage and upgrade, 
171
For theoretical condition, the total heat input can be expressed: 
178
The heat release during energy release process can be expressed: 
183
For experimental condition, the heat input of RTES system is similar to the theoretical condition, 184 which can be expressed:
186
where Qin,r is the real heat input provided by hot oil. tin is the time for heat input of HTS reactor. mo is
192
where tout is the time of heat release. tup,H is the time for heat upgrade of HTS reactor, which is different
193
from Tup,L.
194
The heat exergy input of RTES system can be expressed:
where T0 is the environmental temperature. Tin,H is the average heat input temperature for HTS reactor.
197
Tin,L is the average heat input temperature for LTS reactor.
198
The heat exergy output of RTES system can be expressed:
where Tout,H is the average heat release temperature for HTS reactor. 
204
Heat storage efficiency COPh can be expressed:
206
Exergy efficiency can be expressed: 239 Table 1 shows the largest outlet temperature increment i.e. the largest difference between inlet and 286 287 
310
As Fig.7 shows, the energy density for the modes of direct heat supply and combined heat and 
320
As for energy and exergy efficiency shown in Fig.8 and 
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